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DATA TRANSMISSION IN A RADIO 
TELEPHONE NETWORK 

This is a continuation of application Ser. No. 08/301340 
filed on Sep. 6, 1994, now abandoned 

FIELD OF INVENTION 

The present invention relates to the transmission of data 
in a radio telephone network. 

BACKGROUND OF THE INVENTION 

An example of a radio telephone network, in this case a 
conventional digital cellular network, is shown in FIG. 1A. 
The network comprises Base Station Controllers (BSC), 
each of which control a number of Base Transceiver Stations 
(BTS). The BTS and mobile stations (MS) are connected via 
a radio communications channel. A Base Station Controller 
and the base stations with which it is connected form a Base 
Station Subsystem. The BSCs are connected to Mobile 
Switching Centres (MSQ via digital trunk lines which 
control the Base Station Subsystems. The MSCs route 
communication traffic to a general Public Service Telephone 
Network (PSTN) or private networks such as a Local Area 
Network (LAN). A Base Station Controller may also be 
physically located with the Mobile Switching Center. The 
service range of a base station forms a cell and a mobile 
station within the service range is typically served by that 
base station. The mobile station is able to move from one 
cell to another and roam from under the control of one Base 
Station Controller to be under the control of another Con- 
troller without losing a connection to the radio telephone 
network. 

In known cellular networks data information can be 
transmitted between the home network of a mobile station 
and a terminal or destination network. The terminal network 
can include a home network, another network of the same 
system, a fixed telephone network, or a data network. The 
network services typically include synchronous and asyn- 
chronous circuit-switched data transfer from the cellular 
network to the external telephone network PSTN, to a 
ciremt-switched date network or an ISDN network. Sugges- 
tions have also been made on implementing asynchronous 
packet switching to an external packet switched data net- 
work. 

As shown in FIG. 1A, data transmitted by a mobile station 
enters a data Inter Working Functions unit, IWF, nssortatrd 
with the Mobile Switching Centre, from mere via a modem 
to the Centre wherefjom it is further transmitted, e.g., via the 
PSTN, to a target means or target data network, such as a 
private LAN network. The transition network is thus the 
general telephone network. 

A typical method of data transmission between networks 
and also within a network is circuit switching, in which a 
transfer channel is established for the transfer of data. 
Establishing a channel is a time-consuming operation and 
requires a lot of signalling, such as sending a control channel 
request and assignment of a channel, authentication checks, 
installation of an encrypting mode and others, before the 
channel is set up for transferring data information. Circuit 
switching, when applied for data transfer, is uneconomical 
since the transfer needs a wide frequency band. Also a user 
is charged irrespective of whether data is transmitted or not 
This is because in a circuit-switched network the channel 
has to be maintained until all data information has been 
transmitted, which regarding the capacity is uneconomical 
Since charging of the user is usually based on the length of 
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the reserved connection time in the circuit-switched 
network, the user is obliged to pay for "nil" because the time 
used for the actual data transfer is a minor part of the total 
connection time. Typically, cellular networks have primarily 

5 been optimized for speech transfer, and for that purpose, 
circuit-switched data transfer is appropriate. 

In a digital cellular network, such as in the European 
GSM network and in the American network of the EIA/ITA 
(Electronic Industries Association/Telecommunication 

10 Industry Association) standards, suggestions have been 
made on data communication as packets, as so-called packet 
data e.g., in the patent ILS. Pat No. 4,887*265. This patent 
discloses a system in which several mobile stations send 
packet data to one base station using the same channel 

13 When the Base Station Controller receives an assignment 
request for a data channel from the mobile station, it 
transmits a channel assignment to the mobile station, 
whereby the mobile station moves on that data channel. The 
same channel is also available for use for all other mobile 

20 stations within the range of said cell. A request, a channel 
assignment and transfer on a channel require a considerable 
amount of signalling. Handover of a data connection from 
one base station to another is also possible in this system. In 
the system disclosed by the patent, a permanent channel is 

25 provided for packet transfer, being constantly available, 
irrespective of a momentary need. 

SUMMARY OF THE INVENTION 

According to a first aspect of the invention there is 
30 provided a radio telephone system comprising: 
a mobile station; and 

a fixed station, wherein a parameter of the mobile station 
for setting up a data communication channel is capable 
35 of being stored by the fixed station and a parameter of 
the fixed station for setting up a data communication 
channel is capable of being stored by the mobile 
station, for forming a virtual data oomniiinication chan- 
nel between the mobile station and the fixed station, 
thereby expediting establishment of a real data com- 
inunication channel. 
According to a second aspect of the invention there is 
provided a method of transmitting data in a radio telephone 
network comprising: 
45 staring a parameter of a mobile station for setting up a 
date communication channel at a fixed station; and 
storing a parameter of the fixed station for setting up a 
data rfwnmmrirari nn channel at the mobile station, far 
forming a virtual data communication channel between 
so the mobile station and the fixed station, thereby expe- 
diting establishment of a real data communication 
channel. 

According to a third aspect of the invention mere is 
provided a radio telephone adapted to store a parameter far 

55 setting up a communication channel of a fixed station for 
f nrmjp g a virtual data communication channel with the fi xfd 
station thereby expediting establishment of a real data 
communication ^ flnn *i 
These aspects of the invention provide the advantage that 

m a real data communication channel can be established 
quickly and when a mobile station desires to transmit data. 
In between the transmission of data the real data commu- 
nication channel can be switched to a virtual data commu- 
nication channel ready far quick reestabHshment Thus, a 

65 communication channel does not have to be continually 
open, even during no actual transmission of data. Thus, the 
costs of transmitting data are reduced. 
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Alternatively, the virtual data communication channel can paging calls, etc. The respective time slots constitute a 

be formed if a mobile station having data transmission logical channel, of which a great number may be available, 

capability registers with the fixed station, or if a mobile in digital cellular networks, a mobile station can send and 

station registered with the fixed station requests a data receive data on a traffic channel particularly intended for 

communication channeL An advantage of forming a virtual s speech and data transfer. Both of them cannot be transmitted 

data communication channel only when a mobile station simultaneously but the user or the network makes a selection 

requests a data communication channel is that unnecessary which thereof is to be transferred. Data as well as speech are 

signalling is avoided. sent as bursts on a radio channel. This means that in a 

Optionally, the data communication channel can be a transmission time slot a brief data burst is transmitted in the 

channel usually reserved for speech transmissions, or sig- 10 middle of the time slot so that a considerable part of the total 

nailing or control transmissions. A particular advantage of tune used for transmission means the time between the 

using signalling or control channels is that the transmission bursts when no information is transferred, 

of data does not reduce the number of speech channels A particular type of data service known as packet data 

available to the users of the system. service has been defined in the GSM network. In this 

Advantageously, the data commumcation channel is 15 service> me ttum ber selected by a data traiisnutting mobile 

adapted for transmitting packet data, which is a transmission station mc network that a circuit-switched conncc- 

form particularly suitable for use with a data communication tion has to be created to a packet assembling or disassem- 

channel which can quickly be opened or closed. bling unit performing the connection with a data network, 

Another advantage is that data packets can be created at such as x .25, which can be a Packet Assembler/ 

the mobile stations and transferred directly to a data network 20 Disassembler (PAD) or a Packet Handler (PH). The Packet 

without the need for transition networks, such as Packet Assembler/Disassembler can be placed in association with 

Assembler/Disassemblers (PADs) or using the PSTN. cc also behind the ISDN network. The mobile station sends 

Additionally, the mobile station itself can receive packet data as continuous data flow, not as packets, to PAD or PH, 

data, Le. the system is bidirectional. which forms the data packets and transmits them onwards 

Aji appropriate existing cellular system currently in use is, 23 via the data network to the target If PH is a so-called Basic 

for instance, the European GSM system. Packet Handler, the data connection is always located via a 

Embodiments of the invention wfll now be described by ^ven pit, cven m network. The Basic Data 

way of example only and with reference to the drawings, in ^ ^ppojts the mobile terminated direction in 

which: data transmission. On the other hand, the mobile terminated 

30 direction is not supported by the so-called dedicated Packet 

BRIEF DESCRIPTION OF THB DRAWINGS £X??« b3?SSi taffic bctwec the mobile station 

FIG. 1A presents a cellular network in accordance with and me packaging means imita^ 

the prior art, nous data transfer, wherebelow a radio traffic protocol RLP 

FIG. IB presents a cellular network in accordance wim 35 is located, 

the present invention & me data packet service of the GSM network no packets 

FIG. 2 is a schematic presentation of the logical channels ^V?^™**. ^l^T^f^ 

of Hi» r-snur eve**™ is unidirectional also in the sense that the connection is 

r^J\Z. ^ . c ^ , ^ mobile station-originated, Le„ the station should send a 

FIG. 3 illustrates the configuration of a channel request, request to the network for creation of a data connection. No 

FIG. 4 presents the starting signalling of a virtual channel, 40 packets can be sent to the mobile station unless the station 

FIG. 5 presents the steps of transferring packet data, itself has first requested the opening of a line. It is also to be 

FIG. 6 presents the terminating failing of the virtual noted that data is conducted via the telephone network, the 

channel pricing of the data transfer whereof being much higher than 

FIG. 7 presents a phase after a channel has been 43 P^g of traiisfer within a data network 

assembled, The scncHng and reception function of data packets can be 

™ ft . m Ail%tww ^ m ^ ^^to*. „ f a rfftHnn arranged to be positioned in all mobile stations or in some 

EK}. * is a diagrammatic presentation of a base station, rf ^ Fortbemobile stations without such function, 

FIG. 9 illustrates mobile phone originated data transfer, a packet ^ transfer is to be completely opaque so that 

FIG. It illustrates data transfer terminating in a mobile x mobile stations of different types are enabled to function 

phone, without any problems in the network simultaneously. Thus, 

FIG. U presents a format of a packet data message, the packet data feature is an additional service provided by 

FIG. 12 presents a format of another packet data message, mc network, though requiring that the mobile station pos- 

FK}. 13 presents an order of a RACH frame for a standard ^sse* a property to usesu^ service. TTie m^emeixtation of 

iw.wjiwwiwouuiiw ^ 35 the system must be such that it requires only a few changes 

Dum ' in digital cellular systems in current use and, as an additional 

FIG. 14 presents the phases of a packet data transfer, and featu^itisweflapj^jriate for u«: m aarent systems such 

FIG. 15 presents signalling when a connection is broken as GSM, DCS 1800 operating in 1.8 GHz range or PCN. 

at interfaces. In ^ networks a so-called Short Message Service is 

^ n ^„ ^^^^v^, 60 most often determined, wherewith a mobile station is 

DETAILED D ^RffTTONOT ^DIME^ 60 ^led to truismft ^ 

OF THE INVENTION A tnas(tx a short message requires, however, standard 

In a particular example of a cellular network, the physical connection formation routines, thus requiring part of the 

channel of a riMTbdle station and a base station, that is, a radio frequency band and limiting the amount of data to be 

frequency channel, consists of consecutive frames which in 65 transferred. 

turn consist of time slots, in one of which the transmission For transferring packet data no allocated radio channel 

is performed, the reception in another; in another listening to and data route via the network are maintained continuously. 
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In accordance with the invention, a virtual channel is when necessary, performs encrypting/deaypting, 

arranged for data packet transfer in the network between the when necessary, performs oomprcssion/deconipression 

mobile station and the Mobile Switching Center. When a between the phone and the Agent, 

phone provided with a packet data function enters the range updates the data base thereof (location updating), 

of the Mobile Switching Center, assigned as a user of the 5 receives messages addressed to the paging channel, 

packet data service, all necessary signalling is executed, Normally, the virtual channel is initialized when the user 

whereafter the Center, or more specifically, the packet data starts using the packet data service, and the channel is 

service unit (Agent) in association therewith is provided terminated after the user leaves the service, During the time 

with all the information it needs concerning the phone and between the start and the termination, i.e., while being 

establishing a true transfer channel Such data, containing in 10 connected with the service, the mobile station is able to 

fact information about die location of the phone, is called a move and transfer from one cell to another. The handover 

virtual channel. The virtual channel is thus a virtual con- function prerequires disassembling the virtual channel and 

nection between the mobile station and the data service unit, assembling a new one. The handover is practically unob- 

enabling fast transition into data transfer mode, paying servable by the user. 

regard to the parameters stored in the memories of the 15 When entering the cell area, a mobile station listens to the 

mobile station and the data service unit When packet data System Info channel, characteristic of all cellular networks 

has to be transferred from the phone to the network, or vice and constant transmission from the base station, being 

versa, no complete signalling is needed between the phone therethrough informed if the packet data service is in use in 

and the Center, since mat was carried out earlier; instead, a the network or in the cell A System Info message may 

true transfer route can be set up extremely fast and with very 20 include an identification referring e.g., to the packet data 

low-level signalling between the mobile station and the service. When a mobile station wants to be connected to a 

packet data service unit (Agent), whereupon the packets are packet data service, it transmits via a base station to the 

transferred. The transfer route, or at least the radio channel, network a request for setting up a virtual channel. The 

is released as soon as there is no packet data to be trans- request commences in the network a standard control sig- 

ferred. Tnpfrpid, the virtual channel is kept in constant is nailing sequence i itnfof** thereby and characteristic of said 

preparedness as long as the mobile station is listed in the network, in which the authentication of the requester is 

data service. In accordance wilh the present invention, a checked, encrypting is started and the requester is provided 

very rapid connection to the packet data transfer mode can with an interim identification number. The Agent in asso- 

be made, and the transfer route is kept reserved only when clarion with the Mobile Switching Center controlling the 

mere is something to be transferred. 30 packet service, is also informed, whereby it includes the 

A means to control the transfer of packet data is arranged supervision of the mobile phone under the control thereof, 

to be in conjunction with the Mobile Switching Center, and The Mobile Switching Center maintains an ongoing register 

is known as a data service unit (Agent), which can be a on the location of the mobile station, whereby handover 

computer or a process. It is a data service center provided from one cell to another is possible and a fast preparedness 

with a number of connection services and which has access 35 to transfer to data transmission or reception exists because 

to other networks and die services thereof. The Agent has there is no need for the phone to request separately for a 

been placed logically in association with a Mobile Switching traffic channel. 

Center MSC, though the physical location can be inside the Instead of a System Info message, it is also possible to 
Center as part of the processes thereof or outside the Center operate so that the mobile station requests the network via a 
in the form of one or more computers connected via a *° short message service whether the packet data function is 
transmission link to the Center. The basis of the Agent is an engaged. The network responds by an equal message of the 
Interface Unit IFU connecting the cellular network to short message service. Hie short message services (SMS) 
another network, such as to TCP/IP or OSI networks (TCP^= are a service mostly included in the digital networks. 
Transmission Control Protocol, IP-Internet Protocol, OSE= The control signalling associated with the management of 
Open Systems Interconnection). Thus, a mobile station MS the data connection between the data service unit (Agent) in 
provided with a packet data function communicates by association with the Mobile Station and the Mobile Switch- 
means of the data service unit (Agent) with the other ing Center MSC is executed along with the data messages in 
networks, and the virtual channel is placed specifically the signalling plane. The functions in the signalling plane are 
between it and the data service unit (Agent). Therefore, each provided with functions for setting up, maintaining and 
mobile station utilizing the packet <t**$ service under the 5° terminating a connection between the cellular network and 
control of the Mobile Switching Center is supervised by the the other networks. E also includes functions for updating 
data service unit (Agent) in association wim the Mobile the register, authentication, and a function for providing an 
Switching Center. interim subscriber number TMSL 

The Agent performs at least some of the following funo Aptarifaxy of protocols are available for use in the transfer 

ti ons « £ 55 of data packets between the mobile station and the data 

rectos ill telephones povided with a p**et data func- ■* 1* ^ int ^ ce howe ^ 

don uixler thTwotrol of the Mobile Swfc*W Cento, < m JS* t !> "* " L re * UM » cn ? f<* ™'™ 8 *<= 

. . * amount of data transmitted across the interface. The amount 

informs the phone of a message to arrive, can be ininimized by coirir*wsing the data section of the 

removes the phone from the register after terminating of ^ packets. The data are compressed prior to transmission, e.g., 

connection, by of v.42bis compression algorithm, and the 

transfers the messages of the phone to the rest of the receiver decompresses the data using the same algorithm. 

network, ^lso the bit amount in the header of the data packets may be 

transfers the messages from the rest of the network to the reduced. Such functions are attended to by a Virtual Channel 

phone, 65 protocol* which also attends to the control messages 

buffers messages with a view to efficient transmission via between the agent and the mobile station, as well as adapts 

the network, the packets of the upper protocols into the Radio link 
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Protocol (RLP) frames. A paging message transmitted to all When packet data is transferred according to the first 

mobile stations (broadcast) of the cell or to certain mobile embodiment via the network to a mobile station (mobile 

stations (multicast) is transmitted on the data section of the terminated transfer), the only difference from a transfer in 

broadcast or the multicast protocols, respectively. the opposite direction is that the network informs the mobile 

After the virtual channel has been assembled between the 5 station of a packet data transmission to come. For transmit- 

mobile station and the base station, the mobile station can ting such inf crmation, a common paging channel is used. All 

neither start nor receive ordinary calls. Instead, the trans- mo bile stations within the range of the cell continuously 

mission and reception of short messages SMS is possible. to ^ common downlink paging channel (speech 

When wishing to transmit data packets, a mobile stations m on ^ channel). When the mobile 

ends a request to the Detwork for chamid asstgninent Since 1Q station ^ received a message indicating that packet data is 

fee majority of the stalling needed m e^Mishing a * acts in the same way as in the mobile- 

channel has been already executed * the begmmng of originated case: It transmits a traffic channel request to the 

creating the virtual connection, the setting up of a data _ * " ~7 . . _ . . ^ . 

pac^ansf er channel extending from the mobile station to tase stotoon, recurves date on the chann^ and moves 

fee Agent, required at this moment, is fast This means a immediately on to fee traffic channel assigned thereto, thus 

short tmie from the channel assignment request to transmit 15 bemg prepared to receive data packets. On tenrunauon of 

sion of packets, data flow, the network disassembles the traffic channel, so 

The transmission may be accomplished according to a that it is released for use of other mobile stations present 

first or second embodiment of the invention. When a user of within the range of fee cell. The data to be transmitted is 

fee mobile station switches off the packet data function on preferably stored in a data buffer of the data service unit 

termination of data transmission or when the network ter- 20 (Agent) and fee buffer is erased all at once, 

minates fee connection, the data route is disassembled and In accordance wife the first embodiment, when transmit- 

fee radio channel is released; optionally, fee virtual channel ting packet data one traffic channel is reserved for such date 

may be maintained. which is normally used for transferring speech. On termi- 

A packet data session refers to the time commencing nation of transmission, the traffic channel is again free for 

when a user starts a packet data function (informs of his 23 use by any mobile station. Hie same mobile station may 

desire to be connected to fee service), and ending when fee send another request tor packet data transmission, whereby 

user terminates the service. In the course of the session the the sequence "channel request-transmission— -channel 

user may transmit packets both to a terminal network and release" can be repeated until fee mobile station leaves fee 

receive them from the source network. Roaming and han- packet data service, and the virtual channel is disassembled, 

dover are possible. In fee course of a session one or several 30 In accordance with a second embodiment of the 

virtual channel connections are created, though only one at invention, a signalling channel or a control channel is used 

a time. either exclusively or as an alternative to the use of the traffic 

In accordance with a first einbodiment, fee radio channel channel for fee transmission of packet data, 
for a data route is a standard traffic channel of a cellular In accordance wife fee second embodiment, when a 
system which is int»ndc4 far transfer of speech and non- 35 mobile station wishes to transmit data packets, Le., mobile 
packet shape data via brefldcagting b"twyn * stxtian originated transfer, it sends a channel request page to a base 
and a base station. When wishing to transmit data from a station using fee same random access channel upon which 
mobile station (Le., mobile originated), the station requests ordinary channel requests are transmitted. Said channel is in 
fee network via a base station far a channel using the same an uplink direction. All mobile stations of the cell employ 
ftignatKng channel as normally used when fee station sends 40 fee same channel for speech channel requests. The Mobile 
a request to connect a call. The signalling channel is a Switching Center decides, after receiving the request, which 
random access channel which all mobile stations of fee call channel the mobile station should move to for data trans- 
use. The channel runs from the moNlf station to the base mission. The channel can be either a standard traffic channel 
station, that is , it is a so-called uplink direction channel . Due or a control channel. The control channel can be the same 
to fee random access, collisions may occur when channel 45 random access channel on which the channel requests are 
requests enter sinmhancousry. In such an event fee request transferred from fee mobile stations to the base station. The 
has to be repeated The request message includes a special network establishes a traffic channel provided it has been 
bit configuration, an identification block wife which fee selected to be fee transfer channel. Hie base station transfers 
station reports of a service it wants to have, such as speech, information to fee mobile station on whether it is expected 
t\«t* l packet data; in fee present case, fee identification 50 to use the standard traffic <»h»nnftl or fee control channel for 
configuration indicates that fee desired service is transmis- data transinissiofL Such information is transmitted on the 
sion of packet data. Common Control CHannel, on the Access Grant CHannel, 

After the network has processed the request and allocated upon which channel fee channel assignment is sent to the 

fee traffic rfwimrf, it transmits to fee mobile station on fee mobile stations. The mobile station moves to the traffic or 

cigrmtttng channel a response containing information as to 55 control channel feus assigned, starting immediately to trans- 

which traffic channel fee station should move onto in order mit packet data. In the course of fee transmission, the 

to transmit packet data. The ^fa""^ on which fee network channel may be handed over from fee traffic channel to the 

responds to channel requests is a common Access Grant control channel, and vice versa, even several times. On 

CHannel and is in a downlink direction. The mobile station termination of transmission, the channel is disassembled and 

tunes its transmitter onto fee allocated traffic channel, and 60 it is released for other uses. The transfer ends after a given 

immediately starts transmitting packet data. The transmis- time elapses or when a "packets over** message is received 

sion lasts until all fee data has been transmitted. The network from fee station. 

may also start a particular counter or timer when the traffic If the network is required to transfer packet data to a 

channel has been allocated, whereby the transmission con- mobile station, Le., mobile terminated transfer, it informs the 

tinues until fee counter or timer expires. It is preferred to 65 station via the standard common paging channel of a data 

store fee data to be transmitted in a buffer memory of fee packet transmission on fee way. The paging includes a 

^nnhiig station and to erase the memory by transmission. particular identification part (bit configuration) indicating 
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mat a packet data transfer is in question. In such paging the 
identification of a second mobile station has been replaced 
by the user's data section, including a packet coming in to 
the user from outside. If a packet from outside cannot be 
accommodated in one data section of the paging message, it 
is divided into several paging messages, all of which the 
mobile station receives, gathering one packet therefrom. 
When the mobile station has received the packet, it acts 
thereafter in the same way as when desiring to transmit data 
packets: it transmits a channel request to the base station, 
receives a channel assignment, moves on the assigned 
channel, the traffic channel or the control channel, and 
acknowledges the packet it has received. 

The data route connection between the base station and 
the Agent connected with the Mobile Switching Center can 
be implemented in a number of ways. One possibility is to 
reserve a direct connection and to maintain the connection 
reserved continuously for packet data traffic. This means an 
ongoing existence of the connection so that no extra delays 
are formed. The connection can be a PCM time slot or 
several PCM time slots in the digital trunk line between the 
Base Station System (BSS) and the Mobile Station Center 
(MSQ. When a mobile station provided with a packet data 
reception and transmission property enters the range of the 
cell in association with me base station, e.g., a BTS in FIG. 
1A, the network immediately establishes a direct connection 
between the base station and the Mobile Switching Center 
provided for transmission of packet data. The connection 
can be one ox several time slots in the PCM trunk line 
commonly used by all mobile stations provided with the 
packet data function. The entry of the mobile station into the 
cell is known because it has been transferred either as a 
result of a handover function, or, if entry from outside into 
the reception area is in question, or the phone is switched on, 
the phone is registered in the network. 

Id an embodiment such as the one described above the 
PCM channel within the network is constantly maintained 
but the radio route channel is reserved only when needed. 

The use of the PCM time slots may also be optimized in 
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distinguished thus: Broadcast Channels, Common Channels 
and Dedicated Control Channels. Below, "uplink* 1 refers to 
the direction from a mobile station to a base station and 
"downlink" the direction from a base station to a mobile 
station. 

The Broadcast Channels comprise the following: 

a Frequency Correction CHaanel, FCCH, transferring 

frequency correction data to the mobile station, 

downlink, 

a Synchronization CHannel, SCH, transferring synchro- 
nization data to the mobile station and identification 
data of the base station, downlink 

a Cellular Broadcast CHannel, CBCH, short message 
service, bi-directional channel, and 

a Broadcast Control CHannel, BCCH, transferring gen- 
eral information on the base station, downlink. 

The Common Channels comprise the following: 

a Random Access CHannel, RACH, uplink direction only, 
on which the mobile stations send a request for a 
dedicated channel 

a common Paging CHannel, PCH, whereby a base station 
sends a paging to a mobile station to inform of an 
incoming call, the channel being in downlink direction 
only, 

an Access Grant CHannel, AGCH, whereby the base 
station reports of a Stand-alone Dedicated Control 
CHannel, SDCCH, or directly of a Traffic CHannel, 
TCH, said channel being only downlink. 
The Dedicated Control CHannds comprise the following: 
a Stand-alone Dedicated Control numnri, bi-directional, 
and 

a Slow Associated Control Channel and a Fast Associated 
Control Channel, the channels being ti-dircctionai 

In accordance with the present invention, a Traffic CHan- 
nel (bidirectional), TCH, a Paging CHannel, PCH, 
(unidirectional, downlink), a Random Access CHannel, 
RACH, (unidirectional, uplink), and an Access Grant 
CHannel, AGCH, (unidirectional, downlink) are made use 



that a direct connection is maintained only if the Base 40 of. Qiannels of equivalent types can also be found in digital 



Station System (BSS) includes existing virtual connections, 
that is, at least one cell under the control of the Base Station 
Controller includes a mobile station connected to the packet 
data service, being in readiness to receive and transmit 
packet data. The direct connection is disconnected when no 
users of the service are found to be in the range of the BSS, 
and it is set up again when a first mobile station joins the 
packet data service, 

A second possibility is mat connections between the 
network and radio path are assembled and disassembled 
when need be. The examples described below include the 
connections provided according to the second possibility. 

FIG. IB shows a typical cellular network such as a G5M 
network provided with a data packet service in accordance 



45 
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cellular systems other than GSM. 

The mobile station listens to the Broadcast Transmission 
Control CHannel BCCH transmitted continuously by the 
base station of the cell and is meremrough informed of a 
packet data service being engaged in the network. Another 
procedure is that the mobile station requests on the Cellular 
Broadcast CHannel by transmitting a short message service 
whether the packet data function is in use in the network or 
not The base station sends a short message response on the 
same Hi* nun] , 

When a mobile station sends a request to be a user of a 
packet data service, a message sequence as shown in FIG. 4 
is carried out therebetween and the Mobile Switching Cen- 
ter. The events are read from top to the bottom. After the 



with the invention. A data service unit (Agent) has been 55 channel request is transmitted by the Mobile Station an 



connected to a Mobile Switching Center, from where the 
packet data are conducted directly to a data network accord- 
ing to the OSI or TCP/TP protocol, and from there to a target 
network, such as a LAN. A difference between this network 
and the network of FIG. 1A lies in the fact that no data passes 
via the circuit-switched telephone network PSTN. 

According to FIG. 2, the logical channels are divided into 
traffic channels TCH and control channels CCH. The traffic 
channels arc intended for to sf erring coded speech and 
data. Each of them can be transferred at full rate or half rate. 
The control channels CCH are intended to transfer signalling 
and synchronization data, and three types of channels can be 



60 



65 



immffriifltc assignment of the control channel follows 
(FACCH), and on the assigned channel the authentication of 
the requester is checked (die network inquires on the authen- 
tication data and the mobile station sends a response), 
encryption is started, and an interim identification numbcr 
TMSI is allocated. A Radio Link Protocol is established and 
maintained thereafter permanently. TTiis means that in the 
course of a session the transmission of data packets can be 
performed without reassembling the radio link protocoL The 
data service unit (Agent) in association with the Mobile 
Switching Center controlling the packet data service is 
informed, thus transferring the control of the mobile station 
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under the control of its own. Hie data service unit is now which they are arranged into TDMA frames, channel-coded, 
able to detect the mobile station and carry out the encryption interlaced and transmitted as bursts onto the radio path via 
and authentication without extra signalling. The virtual antenna TX. Prior to the transmission, the bursts have been 
channel from (he Mobile Switching Center to the mobile modulated in the transceiver unit RX/TX and transferred to 
station has now been assembled. The radio link protocol is 5 a carrier wave frequency. When the base station receives a 
not disassembled before the end of the session (the phone is TDMA signal from the mobile station, the signal is con- 
released from the data packet service) whereby the virtual ducted via the necessary filters to the transceiver unit 
channel is disassembled. RXfTX where it is demodulated, transferred to a carrier 
When a mobile station wants to transmit data, it transmits frequency, and the modulation is indicated. The channel 
a request to set up a transfer channel for real packet data. The 10 decoding and discharge of interlacing are performed in the 
request is transmitted on a common Random Access CHan- Framing Unit (FXJ). Finally, the data signal Is conducted to 
nel RACH which is similar in configuration to the one the PCM line and therefrom via the Mobile Switching 
shown in FIG. 3. By means of the first three bits of the Center to the receiving network. 

message the nature of the connection is determined, and The Base Station Controller produces all messages trans- 
sequence 001 refers to a request to set up a data packet 15 milted to the radio path, and all received messages are 
connection. The end of the message is a random reference transferred via the Base Station to the base station Control- 
number. The message is a modification of a standard GSM ler. Therefore, compared with the GSM currently used, the 
message. The base station receives the request, and after einrx>dimerrt of the invention requires only minor changes in 
coding the sequence, it informs the mobile station on which the software of the Base Station Controller. Changes have to 
control channel the signalling to be performed next is carried 20 be made also in the softwares of the mobile station and of the 
out and on which transfer channel the transfer of the packets Center. The mobile station has to be able to detect and 
is to take place. These phases are described by the two transmit all messages related to packet data transfer: The 
topmost phases in FIG. 15. The transmission channel has messages transmitted by a mobile station can be originated 
been assembled from the mobile station to the Base Station by the user's keyboard or by a separate data terminal 
Controller. On a channel produced as above, the mobile 25 connected to the station. 

station transmits first control messages, the third phase in The invention is described above with a view to assem- 

FIG. 15, wherewith a data connection from the station to the bling a virtual channel without inentioning more closely on 

data service unit (Agent) is provided, whereafter the channel which particular radio channel the transmission of data 

from the mobile station to the Agent is complete for data packets will take place* 

transfer. 30 In accordance with the first embodiment, the radio chan- 

When a true channel, the first part thereof comprising a nel reserved for packet data transmission is a traffic channel 

radio channel and the latter part a PCM time slot, has in the TCH normally used for transmitting speech- On termination 

above described manner been established between the of transmission said packet data channel is free for use of 

mobile station and the base station, the mobile station is able any other mobile station. Such first embodiment is desc r i b ed 

to transmit inunediately packet data on that channel. After a 35 below. 

demand on data trarismission by the network the station Reference is made to FIG. 9 showing packet data transfer 

transmits data packets, the network acknowledges the pack- in mobile station originated mode. Hie figure is equivalent 

ets and sands requests for a repeated transmission if a to FIG. 5 and the description thereof, with an additional 

transmission has been defective. The phases up to that point remark that also a mentioning has been added merein on 

are presented in FIG. 5. 40 which channel each message is transmitted. So, a mobile 

After transmission of all packets* the mobile station sends station sends a packet data channel request to a base station 

a request to the network to disassemble the true connection. using a common Random Access CHannel RACH, which all 

After receiving the request the network sends an order to the stations in the cell use when requesting a radio channel. The 

mobile station to terminate the data activities, and the station base station replies by a traffic channel assignment on the 

acknowledges termination of those activities. The phases axe 45 common Access Grant CHannel AGCH, whereafter the 

presented in HG. 6. The data packet transfer channel to the packet data transfer and acknowledgement of reception are 

base station controller BSC and from mere on to the data carried out on the traffic channel. The paging transmitted on 

service unit (Agent) is disassembled. If a method based on the Random Access CHannel RACH contains a value 001 in 

direct PCM connection is used, the channel is left on. the "Establishment Cause" as in FIG. 3. Said channel paging 

TV ana fff nf jmHn H data may aigA tv A\T*rif*\ at th* n yhflf- 50 request is a modification of a standard channel paging of the 

station (La, it is mobile terminated). Abase station sends on GSM system. The value "001" would mean that the direc- 

a common paging channel a paging to a mobile station, don of the packets is from the network to the mobile station, 

informing of a packet data transmission on the way. Ibe The purpose thereof is so that the value of the "Establish- 

mobile station then sends a channel request signal to the base ment Cause" field is different in the mobile origiiLated case 

station on the common Random Access CHannel RACH, 55 and the mobile terminated case is to ensure mat the priority 

whereby the process from that moment onwards is the same of the mobile terminated case is higher because the network 

as in the mobile oriented case described above: establishing has already been made to prepare a connection, 

a virtual channel and inimediate reception of packet data. In The network responds to the paging on the Access Grant 

FIG. 7, each of the cases are presented step by step. CHannel AGCH with a message called "Packet Data Assign- 

FIG. S shows a block diagram of a base station related to 60 menf*. The message is a modification from the standard 
the present invention. The base station includes several GSM message "Immediate Assignment". The modification 
parallel branches formed by the Framing Unit (FU) and the is such that the hit cxmhguration of the "message type" block 
Transmitter/Receiver Unit RX/TX. A Base Band Intercon- of said standard message is 00111101 in the present 
nectioD Element (BIE) connects the base station to a digital invention, said configuration not being used for any other 
PCM link. Part of the channels of the link are reserved for 65 purposes in GSM. After the message "Packet Data Assign- 
signalling and the rest for data transfer. The digital signals ment** the signalling is not continued on the Stand-alone 
from the PCM link are conducted to the Framing Unit in Dedicated Slow Control Channel SDCCH, as the case would 
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be io standard traffic channel trafficking, but on a Faster header may alternatively be also provided with a field 

Associated Control Channel. Ibis should be included in the informing of the length of the packets. The length of the data 

message sent to the mobile station. The standard message part of the packets, or the number of higher level octets, 

includes an information part "channel description" and it varies. One packet can be transferred in one or more RLP 

includes an element "channel type". This element Informs 5 frames. 

that the traffic channel has to be connected with. The bit A second embodiment of the invention Is described, 

configuration illustrating the full rate traffic channel TCH according to which packet data can be transmitted either on 

and the control channel FACCH associated thereto is a traffic channel TCH or on a common Random Access 

"00001". In this element also the timing advance TA and CHannel RACH, using a channel request, which can be, as 

power control are transmitted, these being necessary data for io J**? 0 '." * to a sequence "001" at the 

the mobile station. beginning. Thereafter, the network transmits on the Access 

When the mobile station has received the above-described <^ Channel, AGCH, a message requesting transmission 
modified message, it immediately moves to the traffic chan- of J?***?' me mes !?* e » mtHhflcation of the 
ncl and starts data packet transmission, ff the assembly of standard GSM message. The element determining the mes- 
ne connection between the mobile phone and the Mobile is ff bit configuration "00111101" 
Switching Centex requires more signalling pace to transfer b&atag lhat a jMcket data case isinqueston In block 
of the mobile phonTto data packet transmission, the signal- ^ hannd ^ *« bit configuration "00001" indicates that 
ling can be carried out on the full rate control channel ^ mobile station should move to the traffic channel TCH to 
FACCH transfer the packet data thereon, and the bit configuration 

The operating time of the traffic channel can be limited M " 10000 " indicates that il has to stay on the Random Access 

relative to the time available or the number of packets. The CHannel RACH and to transfer the data packets on that 

simplest and most effective method is possibly to transmit channel. The network makes a decision which channel is to 

aU data frcm the transmission buffer and to release the traffic «* uscd ?*? telephone traffic in the cell is large scale, the 

channel TCH after the buffer is empty. Since the reservation tianamssioa is earned out ontfce traffc channel, but if a is 
of a tree channel takes a few hundreds of milliseconds, a 23 ™. ^ R*"<l°m Access CHannel RACH is used, 

timer can be provided in the telephone counting the time ^ duration of transmission on the Random Access 

after emptying the butter. The traffic channel is not released CHannel RACH is limited by means of a timer ox counter as 

until a set time has elapsed, not immediately ate the fte T&nm 8 Advance ' TA > chan 8 es very rapidly and the 

transmission of the last packet. So, a transmission can be channel reservation occupies the possibilities from the oth- 
repeated or more transmitted (if more data have been accu- 30 ^^J*?™? for .? "H"*** 10 " to be formed, 

mulated in the buffer) without setting up a channel. The use FIG. 12 shows the formats of a packet data message of an 

of a timer increases the sense of interaction because the arrangement in accordance with s^ond cnmodirnenL 

channel need not be established again and again In each Eat * fiMne h Provided with an 84* ordinal number SN 

case, ff the transmission rate of the packets is high, the timer M identification rf 8 connection. It is generated by the 
keeps the traffic channel TCH continuously reserved and the 33 b«e a*iM and transmitted to the mobfle station in con- 

usarecdves therms imir*dia^ JJif* 00 ^t^ c assignment message of the packet data, 

timer can be set bv the user The identification is released after the connection ends. The 

The operator rnay also selector identi^on is ne^sary so that the data included in the 

fee cell for transferring data packets or equally a great connccdoD wtn random ***** * c 
number or even all traffic channels. 40 traffic chaii^ a* U 

FIG. 10 schematicaUy shows the functions of die first ^ ™ <>* a random . ao f ss 

cmbodirne* when jjacket data channd. On that 

from a mobile station. The only difference to the opposite [ }** sts ^ the figure shows the equivalence of the 

case is that the network first informs the mobile station of the RACH channel fi^ as standard bursts, 

packetdata transmission to come. T^e report u^, place on 45 ™* moMestotoon is enabled to preset m the form of a 

the common paging channel PCH in Tparinc menage, wish, which of the charmels ^ 

When the mobfle station has rec^^ ^ *A™ **** is provided with two 

is continued, as in the mobile station originated case, that is, command hits, Morning Ac cWcl of the subsequent 

the station transmits a channel request to the base station, connection via the RACH channel can be*s- 

and the operation goes on as described in association with 50 coimnued rf arcquest to move to the traffic TCH 

pj G 9 arrives, and likewise, the connection via the TCH channel 

FIG. U shows the formats of a packet data message of an be ^ntmued if a request to move to the RACH 

arraiigerflentin accordance with the first embodiment. The channd ^ wmmand tats C at the ends of the 

packets of the Virtual Channel Protocol, VCP, arc produced frames m available far use of the mobile station for a 

using the OSI terrninology in layer 3, above the Unk layer, 55 cbaiu^ shift request and 

and conducted via Layer 2 Relay Functions, L2R, to the transfer can be repotted thcrettrough. These two bits can 

Radio Link Protocol for transmission via the broadcast therefore be used as follows: 

interface (radio path). The packet includes a header and a "U"=mcve to the same channel 

data part The header includes the identification of the upper bits 'W^nove to traffic channel TCH 

level protocol to be used. One of the upper level protocols 60 bits "l#"=switch to the common Random Access CHan- 

is the protocol of the packet used in the signalling between nel and the common Paging CHannel PCH 

the station and the Agent in association with the Mobile bits *W , ^transmission over. 

Switching Center. Other potential protocols are Internet The switching onto the transmission channel can be 

frotocol (IP), Open Systems Interconnection (OSI) protocol implemented in two ways. After the switch^n^he-channel 

and some fax protocols. The operator of the network may 65 command transfer, the mobile station is allowed to request 

also add services of his own to be attended to by the Agent, for a channel in a "packet data channel request" message and 

these being provided with identifications of their own. The to wait for a channel assignment message to be able to select 
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the channel on which the data traffic will take place. Another 
alternative is to read the message on the network side and if 
a channel switching is requested in the command bits, the 
"packet data assignment 1 * message is sent without any 
"packet data request" message. The packet has been trans- 
ferred to a plurality of RLP frames. One of the RLP frames 
is interlaced into 22 standard bursts of the TCH channel. 

The transmission of data packets is described above in 
mobile station-originated mode in an instance according to 
the second embodiment The instance in which packet data 
are transmitted via the network to a mobile station differs 
from the above-mentioned case only in that the network 
reports the mobile station of future transmission in a par- 
ticular 4 *packet data paging request" message which it sends 
on a common Paging CHannel. The message is a modifica- 
tion of the paging of the GSM system being provided with 
a free hit configuration far mis purpose. "001000011" is 
selected for the bit configuration. As an extension, a data 
field is added in the message, wherein the data to be 
transmitted to the user Is transferred. After receiving mis 
paging message (or a series of paging messages including 
the packet), the mobile station opens a connection and 
acknowledges the packet 

FIG. 14 presents schematically the events in temporal 
order when transmitting data packets via die network to the 
mobile station. The packet transfer first takes place on a 
traffic channel, moves onto a random access channel, returns 
on the traffic channel and then on the random access 
channels. On the random access rf«wmrft the trafficking rima 
runs out, and the connection is terminated forcedly. 

In view of the foregoing description It wiD be evident to 
a person skilled in the art that various modifications may be 
made within the scope of the invention. 

Hie scope of the present disclosure includes any novel 
feature or combination of features disclosed therein either 
explicitly or implicitly or any generalisation thereof irre- 
spective of whether or not it relates to the claimed invention 
or mftig**^ any or all of the problems addressed by the 
present invention. The applicant hereby gives notice mat 
new claims may be formulated to such features during ^ 
prosecution of this application or of any such further appli- 
cation derived therefrom. 

What we claim is: 

1. A radio telephone system comprising: 
a mobile station having means for storing a first 45 

parameter, relating to another station, for setting up a 
real data communication channel having a reserved 
physical path between said mobile station and said 
another station; and 
said another station comprising a fixed station having 
means, wherein a second parameter relating to the 
mobile station for setting up said real data communi- 
cation channel is capable of being stored, for forming 
a virtual data communication channel between the 
mobile station and the fixed station, said virtual data 
communication channel being a non-physical registra- 
tion relationship using said first and second parameters 
and lacking a reserved path betw een said mobile station 
and said fixed station preparatory to the establishment 
of said real data cominunication channel, whereby the 
establishment of a real data communication channel is 
expedited when data is to be communicated between 
said mobile and fixed stations. 

2. A system according to claim 1, further comprising 
means for communicating a first parameter relating to said 
mobile station to be stored in the fixed station parameter 
storing means to form the virtual data communication chan- 



nel when a mobile station having data communication 
capability registers with the fixed station. 

3. A system according to claim 1, further comprising 
means for forming the real data communication channel 
when a mobile station registered with the fixed station 
requests the setting up of a data communication channel. 

4. A system according to claim 1, further comprising 
means for forming traffic channels, usually reserved for 
speech communication, and control channels between the 
mobile station and the fixed station, and wherein the real 
data corrimunication channel is a traffic channel usually 
reserved for speech communication. 

5. A system according to claim 1, further comprising 
means for f earning traffic channels, usually reserved for 
speech communication, and control channels between the 
mobile station and the fixed station, and wherein the real 
data communication channel is a control channel 

6. A system according to claim 1, further comprising 
control means for controlling communication between the 

20 mobile station, the fixed station and an external communi- 
cation network. 

7. A system according to claim 1, further comprising 
means for Spring the real data comrrninication channel for 
transmitting pa^kr* data. 

8. A digital time-division cellular network having a base 
station and a plurality of mobile stations, wherein radio 
channels between the mobile stations and the base station 
comprise: 

a plurality of Traffic CHanncls (TCH) for transferring 
speech and data between the mobile stations and the 
base station, 

a control channel in association with each of said TCH 

channels, said control channels i* mipi iging ; 
a Random Access CHannel (RACH), for conducting 
signals from the mobile stations to the base station 
requesting a TCH channel, 
a common Paging mannai (PCH), for conducting a 
paging signal from the base station to a mobile station, 
an Access Grant CHannel (AGCH), for conducting a 
signal from the base station to inform a mobile station 
of the TCH channel assigned thereto, 
and further comprising: 
a packet data service unit (Agent) for connecting the 

cellular network to a data network, 
means for switching a mobile station to the Agent and 
signalling far the setting up of a connection to the data 
network, 

means in a mobile station and the Agent for storing a 
number of parameters relating to each other, said 
parameters including a Radio Link Protocol (RIP) and 
fcrming a virtual channel, said virtual channel being a 
non-physical registration relationship using said 
parameters and lacking a reserved path between said 
mobile station and said Agent preparatory to the estab- 
lishment of a packet data transfer channel, 
means, responsive to a request from a mobile station to 
transfer eg receive data packets, for assembling a packet 
data transfer channel between the mobile station and 
the Agent, making use of the parameters of the virtual 
channel, and wherein said packet data transfer channel 
comprises a first part comprising a radio channel 
between said mobile station and the base station and a 
second part comprising a time slot in a cugjlal trunk tine 
between said base station and said Agent, 
means for transferring data packets over said packet data 
transfer rfmnnrf 
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means, responsive to the termination of data packet trans- 
fer over said packet data transfer channel, for disas- 
sembling at least said radio channel, and 

means for maintaining the virtual channel until the release 
of a mobile station from the Agent 

9. A network according to claim 8, wherein the Agent 
comprises: 

means for registering all mobile stations connected to the 
Agent, 

means for informing a mobile station of any data packets 

addressed thereto, 
means for transferring data packets from a mobile station 

addressed to the data network, 

means for transferring messages to the mobile station 

entering the Agent from the data network, 
means for buffering data packets, 
means for performing erarypting/decrypting, 
means for performing coxupi ession/decornpression of the 

data to and from a mobile station, 
means for updating a data base of the location of the 

mobile stations, 
means for receiving data packets from the data network 



channel establishment signalling to be carried out on a 
Dedicated Fast Access CHannel, FACCH of the cellular 
network. 

17. A network according to claim 8, further comprising a 
base station controller connected to the base station and 
wherein the second part of the packet data transfer channel 
is a direct PCM connection from the base station controller 
to the Agent, whereby said second part of the packet data 
transfer channel is active irrespective of the packet data 
transfer. 

18. A network according to claim 8, wherein the second 
part of the packet data transfer channel is a variable time slot 
on the PCM trunk line, and further cornprising means 
whereby said second part is disassembled after the termi- 
nation of the data packet transfer. 

19. A network according to claim 8, wherein the first part 
of the packet data transfer channel is a TCH channel. 

2d. A network according to claim 8, further comprising 
means for causing the first part of the packet data transfer 
20 channel to be a RACH channel when packet data are 
transferred from the mobile station to the Agent, and to be 
the common PCH channel when packet data are transferred 
from the Agent to the mobile station. 
21. A network according to claim 8, further comprising 
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addressed to the cellular network and transferring them 25 means for causing, in the course of a transfer of packet data, 



35 



to the mobile stations, and 
means for removing a mobile station from the register 

after it is disconnected from the Agent 
It. A network according to claim 8, wherein the packet 
data service unit (Agent) comprises means for adapting the 
data packets from the data network to virtual channel 
protocol packets, said virtual ctaimel protocol packets being 
composed of one or more radio link traffic protocol (RLP) 
frames. 

11. A network according to claim It, wherein the virtual 
channel protocol packets comprise an identification part 
indicating whether the contents of a packet contain signal- 
ling data or upper layer data. 

12. A network according to claim 8, further comprising 
means, in a mobile station, for im' tinting the transmitting of 40 
data packets by sending a request on the RACH channel for 
establishing a packet data transfer channel, said request 
being a modification of the standard channel establishing 
request of the cellular network. 

13. A network according to claim 8, further comprising 
means in the base station, responsive to data packets to be 
transferred to a mobile station, for sending a message on the 
common PCH channel to the mobile station about said data 
packets to be transferred and means at the mobile station, 
responsive to said message for sending on the RACH 
channel a request to the base station for establishing a packet 
data transfer channel, said request being a modification of 
the standard channel establishing request of the cellular 
network. 

14 A network according to claim 8, further comprising 
means, in the base station, for transmitting control channel 
data used in channel estahh'shment signalling and packet 
data transfer channel data to the mobile stations. 

15. A network according to claim 14, further comprising 
means for establishing, after the channel establishment sig- 
nalling between the mobile station and the base station, said 
second part of the packet data transfer channel with said 
Agent, whereby the entire packet data transfer channel is 
ready for packet transfer. 

16. A network according to claim 8, wherein said cellular 
network comprises a Dedicated Fast Access Channel 
(FACCH), and further comprising means for causing said 



the first part of the packet data transfer channel to be any one 
of the TCH ghflwreij the RACH channel, and the common 
PCH channel 

22. A network according to claim 8, wherein a broadcast 
30 paging message transmitted to all mobile stations of the 

cellular network and a multicast paging message transmitted 
to certain mobile stations of the cellular network are trans- 
milted on die data section of the broadcast and the multicast 
protocols, respectively. 

23. A method of transmitting data in a radio telephone 
network comprising: 

storing at a fixed station a first parameter relating to a 
mobile station and the setting up of a real data com- 
munication channel between the mobile station and the 
fixed station; and 
storing at the mobile station a second parameter relating 
to die fixed station and the setting up of a real data 

/wmmrifri rflfl rai fhnnn fl b^Wf^H ttl* mobflf Station and 

the fixed station, for forming a virtual data oommnni- 
cation channel between me mobile station and the fixed 
station, the virtual data comimmication channel being a 
non-physical registration relationship using the first 
and second parameters and lacking a reserved path 
between the mobile station and the fixed station pre- 
paratory to the establishment of a real data communi- 
cation channel, thereby expediting establishment of a 
real data communication channel between the mobile 
station and the fixed station in response to an appro- 
priate request 

24. A method according to claim 23, further cornprising 
forming the virtual data communication channel when a 
mobile station having data communication capability regis- 
ters with file fixed station. 

25. A method according to claim 23, further cornprising 
forming the virtual data communication channel when a 
mobile station registered with the fixed station requests the 
setting up of a real data communication channel 

26. A method according to claim 23, wherein said network 
comprises traffic channels usually reserved for speech 

65 communication, and control channels, and further compris- 
ing utilising a traffic channel usually reserved for speech 
communication for the real data communication. 
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27. A method according to claim 23, wherein said network 
comprises traffic channels usually reserved for speech 
communication, and control channels, and further compris- 
ing utilising a control channel as the real data communica- 
tion channel. 

28. A radio telephone having storage means therein to 
store a parameter relating to a fixed station for setting up a 
real data communication channel with said fixed station and 
for forming a virtual data communication channel with the 
fixed station by utilizing a parameter relating to said radio 
telephone stored in said fixed station, the virtual data com- 
munication channel being a non-physical registration rela- 
tionship using the respective stored parameters and lacking 
a reserved path between the radio telephone and the fixed 
station preparatory to the establishment of a real data 
communication channel, (hereby expediting establishment 
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of a real data communication channel between said radio 
telephone and said fixed station in response to an appropriate 
request 

29. A radio telephone according to claim 2ft, further 
comprising means adapted to store said parameter in said 
storage means when said radio telephone has a data com- 
munication ability and when said radio telephone registers 
with the fixed station. 

30. A radio telephone according to claim 28, further 
comprising means adapted to store said parameter in said 
storage means when said radio telephone is registered with 
the fixed station and requests the setting up of a data 
communication channel 

31. A radio telephone system according to claim 1 
wherein said mobile station comprises a radio telephone. 

32. A method according to claim 23 wherein said mobile 
station comprises a radio telephone. 
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